Objective To evaluate outcomes following a state-wide implementation of post arthroplasty review (PAR) clinics for patients following total hip and knee arthroplasty, led by advanced musculoskeletal physiotherapists in collaboration with orthopaedic specialists. Design and setting A prospective observational study analysed data collected by 10 implementation sites (five metropolitan and five regional/rural centres) between September 2014 and June 2015. Main outcome measures The Victorian Innovation and Reform Impact Assessment Framework was used to assess efficiency, effectiveness (access to care, safety and quality, workforce capacity, utilisation of skill sets, patient and workforce satisfaction) and sustainability (stakeholder engagement, succession planning and availability of ongoing funding). Results 2362 planned occasions of service (OOS) were provided for 2057 patients. Reduced patient wait times from referral to appointment were recorded and no adverse events occurred. Average cost savings across 10 sites was AUD$38 per OOS (Baseline $63, PAR clinic $35), representing a reduced pathway cost of 44%. Average annual predicted total value of increased orthopaedic specialist capacity was $11,950 per PAR clinic (range $6149 to $23,400). The Australian Orthopaedic Association review guidelines were met (8/10 sites, 80%) and patient-reported outcome measures were introduced as routine clinical care. High workforce and patient satisfaction were expressed. Eighteen physiotherapists were trained creating a sustainable workforce. Eight sites secured ongoing funding. Conclusions The PAR clinics delivered a safe, cost-efficient model of care that improved patient access and quality of care compared to traditional specialist-led workforce models. Crown
Introduction
The burden of musculoskeletal conditions such as osteoarthritis affects over 1.7 billion people globally and is expected to rise [1] . A common treatment for end-stage osteoarthritis is arthroplasty surgery [2] . From 2003 to 2014, there has been a 73% increase in primary total hip arthroplasty https://doi.org/10.1016/j.physio.2017.08.005 0031-9406/Crown Copyright © 2017 Published by Elsevier Ltd on behalf of Chartered Society of Physiotherapy. All rights reserved.
(THA), and 115% increase in primary total knee arthroplasty (TKA) operations performed annually in Australia [3] . Similar increases have been reported in other developed countries around the world [4, 5] .
This surge in arthroplasty operations has driven greater demand for post operative review appointments with medical specialists, exceeding capacity of outpatient departments of public hospitals. Consequently, patients experience long wait times and inconsistent time points for review appointments that frequently fall short of Australian Orthopaedic Association guidelines [6] . The guidelines recommend patients following arthroplasty have an initial post operative review between two and six months, then subsequent review between one and two years following surgery. Further reviews are recommended for patients as determined by activity levels and implant risk profile. In addition, utilisation of patient-reported outcome measures is recommended by the International Society of Arthroplasty Registries to evaluate surgical outcomes but, to date, has not been standard clinical practice in most Victorian public hospitals [7] .
Over the past decade in Australia, experienced advanced musculoskeletal physiotherapists (AMPs) have successfully delivered clinical services for patients with musculoskeletal conditions that include roles traditionally performed by medical specialists [8] [9] [10] [11] [12] [13] [14] . These services, including physiotherapy-led orthopaedic and neurosurgery screening clinics, and primary contact physiotherapists in emergency have been demonstrated to be safe, cost-efficient and achieve high patient satisfaction [8] [9] [10] [11] [12] [13] [14] . More recently, post operative arthroplasty review (PAR) clinics have been introduced. A PAR clinic conducted by AMPs, review patients following hip or knee arthroplasty surgery, instead of orthopaedic specialists. If the AMP assessment indicates a medical review is necessary, the orthopaedic specialist is consulted and, if required, ongoing patient care is transferred to the specialist. Three large metropolitan tertiary health services (Alfred Health, St Vincent's Health and Melbourne Health) were first in Australia to implement and evaluate PAR clinics, providing preliminary evidence that physiotherapists are a safe and effective alternative to orthopaedic specialists in this role [13, 15, 16] .
In 2013, the Victorian Department of Health and Human Services (DHHS) funded the AMP Implementation Programme (the programme). The three health services with existing PAR clinics were appointed to lead a state-wide implementation of PAR clinics into the orthopaedic outpatient services across a diverse selection of hospitals varying in size and location (regional/rural/metropolitan), between September 2014 and June 2015. The objectives of the programme were to optimise skills of the existing physiotherapy workforce, provide orthopaedic patients with comprehensive high quality review following surgery in a timely manner, and to optimise orthopaedic specialists' time and expertise for new and complex patients.
The aim of this study was to evaluate the collective efficiency, effectiveness and sustainability of PAR clinics as a state-wide initiative.
Method

Context and setting
An 'expression of interest' process was undertaken by DHHS to select implementation sites across Victorian public hospital services. Non-recurrent funding was provided to 10 sites. An external evaluator with expertise in health economic evaluation provided an independent evaluation. This served as the main source of data for this study. This manuscript was prepared to comply with the Standards for Quality Improvement Reporting Excellence guidelines (SQUIRE 2.0) [17] .
Study design
This prospective observational study utilised a mixedmethods approach, incorporating quantitative and qualitative data to evaluate the programme. Data was collected between September 2014 and June 2015 (implementation period).
Population
Ten implementation sites across Victoria (five metropolitan and five regional/rural centres). The inclusion criteria to be seen in the PAR clinic were patients who had undergone uncomplicated primary total hip and knee joint arthroplasty (replacement) surgery. The exclusion criteria included patients with the following conditions:
• Revision surgery for joint arthroplasty. 
Model of care
The PAR clinics were co-located with orthopaedic clinics; this enabled direct liaison with the orthopaedic specialist on the day if required. Each site appointed one to three AMPs. Recommended selection criteria were:
• Currently enrolled/completed relevant post graduate qualifications Master of Musculoskeletal Physiotherapy or equivalent, such as titled Australian Physiotherapy Association Musculoskeletal Physiotherapist).
• Minimum of 7 years of clinical experience working in the musculoskeletal physiotherapy area of practice. • Commitment to undertaking the AMP workplace competency based training and assessment programme [18] .
The model of care recognised the importance of succession planning from onset of the programme and all sites were encouraged, where possible, to recruit more than one physiotherapist. The introduction of the PAR clinic did not alter the existing model of care for the orthopaedic clinics.
Training and education
Four training days were held throughout the course of the project, providing information on evaluation and clinical training. The AMP Operational Framework [19] and Clinical Education Framework [18] previously used in the successful development, implementation and evaluation of AMP services were introduced at these sessions.
Data collection instruments and procedures
Data collected for evaluation was entered by implementation sites during the programme into a purpose-designed database. Additional data was sourced from final site reports. Data relating to baseline services was also entered into the database and was collected from the sites via a range of methods (where available) including appointment scheduling systems, retrospective audits of sample patient data, estimates of waiting times and time specialists spent with patients provided from consultations with outpatient staff. Consistent baseline data was not available at all sites. Where data was limited, it was extrapolated over the 12-month period.
Outcome measures
The project evaluation utilised the Victorian Innovation and Reform Impact Assessment Framework (VIRIAF) [20] .
Efficiency
The cost per occasion of service (OOS) was determined prior to PAR clinic implementation and following service establishment. Patient wait time was valued using the average Australian hourly wage (AUD$29.71 per hour) [21] and staff costs calculated according to time spent with different types of staff and pay rates (Appendix 1). Cost-efficiency was calculated as the difference between the baseline cost per OOS and the PAR clinic cost per OOS.
To account for the increase in service provision over the implementation period, savings attributable to PAR clinics were forecast for a 12-month period using data collected from the final four-month period (March to June 2015), selected as representative of ongoing clinic activity.
Effectiveness and sustainability
The value of an increase in orthopaedic specialist capacity was measured by the average reduction in amount of specialist time across all planned OOS, using the average wage rate of the specialist (Appendix 2). If the AMP liaised with the orthopaedic specialist on the day regarding an abnormal assessment finding (e.g. wound, excessive pain or X-ray finding), this was considered an 'unscheduled consultation'. The time spent by the orthopaedic specialist on the day was recorded on the excel database (Appendix 1, Table 2A ). If a face-to-face follow-up appointment was required with the orthopaedic specialist, then a 'scheduled appointment' was made on a subsequent day.
Ethical approval
This study was approved by The Alfred Human Research and Ethics Committee (project number 420/14).
Results
All 10 implementation sites successfully implemented PAR clinics for the duration of the programme. The key domains according to the VIRIAF were assessed (Table 1) . There was some variation between sites for post operative review time points as these were determined by each site's orthopaedic department. Over a fortnight, up to six PAR clinics operated for 2 to 4 hours across all sites ( Table 2 ). There were a total of 2362 planned OOS and 2057 patients seen across all sites between September 2014 and June 2015, resulting in an average attendance rate of 87% (Table 3) .
Efficiency
For eight sites where baseline data was available to enable comparison, the average cost per patient OOS in the PAR clinic was $35 (range $-7 to 81) less than baseline services (Fig. 1 ). The average cost saving extrapolated across all 10 sites was $38 per OOS (Baseline $63, PAR clinic $35), representing a 44% reduced pathway cost ( Table 4 , Appendix 1 for detailed costings). Over 12 months, up to $21,000 per service could be saved with implementation of a PAR clinic utilising workforce redesign (Table 4) .
Effectiveness Access to care
An additional 3053 orthopaedic appointments were made available ( Table 3) . Available data at two implementation sites indicated a 38 to 93% reduction in wait days from referral to appointment for a specialist appointment (Site 2: 332 to 205 days; Site 4: 29 to 2 days). Following implementation, eight services met the Australian Orthopaedic Association Table 1 Variables for evaluation of the advanced musculoskeletal physiotherapy implementation programme in post arthroplasty review clinics using the Victorian Innovation and Reform Impact Assessment Framework [20] .
Indicator
Determinants Source minimum guidelines [6] ; these were not met at any service prior to PAR clinic implementation ( Table 2) .
Safety and quality of care
No adverse clinical events were recorded. Patient-reported outcome measures, including a disease-specific measure and quality-of-life questionnaire, were recorded at recommended time points (average 95% of OOS) ( Table 3) . A baseline comparison found only one site previously recorded patientreported outcome measures (43% of OOS).
Workforce capacity
Increased orthopaedic specialists capacity. The capacity of orthopaedic specialists to see new and complex patients was increased by 551 hours. Average orthopaedic specialist time saved was 14 minutes per OOS (range 7 to 28 minutes) ( Table 3 ). The value of this time ranged from $14 to $64 per OOS. The annual forecast savings of increased surgeon capacity per PAR clinic was $11,950 (range $6149 to $23,400) ( Table 4 ). Increased physiotherapy workforce. Eighteen physiotherapists were involved in this project and workforce retention for the duration of the project was 100%. Physiotherapists had a mean of 16 years of experience (range 6 to 33 years), 15/18 (83%) had completed relevant post graduate studies and one physiotherapist was enrolled in a higher degree. Two physiotherapists from two regional sites failed to meet the recommended selection criteria set by the lead sites. Twelve of the 18 (67%) physiotherapists had previously worked in other AMP clinics. Of the 10 sites, six sites trained more than one physiotherapist (Table 2) , which enabled the PAR clinic to continue during planned staff leave and support succession planning.
Utilisation of skill set
Across eight sites (1598 OOS), there were 234 unscheduled consultations (15%) with orthopaedic specialist on the day of the PAR clinics, and 122 (6%) referrals for a scheduled orthopaedic review appointment ( Table 3 ). The most common reason for a scheduled referral to orthopaedics were review of another joint (36, 30%), suspected prosthesis loosening (19, 16%) or non-resolving pain (16, 13%).
Patient & workforce satisfaction
Workforce satisfaction. Across all 10 sites, 80 staff (48% response rate) involved in the PAR clinic (orthopaedic specialists and doctors, clinic nurses and administration staff) completed an anonymous online survey (Appendix 4). Results demonstrated the workforce believed the AMP role had or was expected to enhance patient quality of care (66, 83% strongly agree/agree), improved access to care (65, 81% strongly agree/agree) and by having a PAR clinic, specialists Data is n or % as indicated. Implementation period = September 2014 to June 2015. PAR = post arthroplasty review, OOS = occasion of service (booked appointments minus the 'did not attends' and 'did not wait'), sites 6 and 7 commenced with a model of care requiring the physiotherapist to consult with the orthopaedic specialist for every patient and progressed to the full post arthroplasty review model subsequent to the implementation period and thus excluded from this analysis, PROM = patient reported outcome measures. had been able to see a higher proportion of more complex patients (53, 66% strongly agree/agree).
Patient satisfaction.
A paper-based anonymous survey was completed by 444 patients (67% response rate). Patients reported high satisfaction with the experience of being cared for by the AMP' (431, 97% strongly agree/agree), with expectations met (417, 94% strongly agree/agree) and clear explanations provided (426, 96% strongly agree/agree) (Appendix 3).
Sustainability
Stakeholder engagement
There was strong support for the AMP programme; only two PAR models reported challenges gaining stakeholder support. Both of these sites required specialists to consult informally on every patient, a practice that was discontinued within a year following implementation.
Ongoing funding
Eight sites secured ongoing funding to continue AMP roles in PAR clinics following the programme. Of the two remaining sites unable to continue the PAR clinic beyond the project, one was a regional site that included patient reviews at 8, 10 and 10 year+ post arthroplasty (41/174 patients, 24%) compared to the other nine sites who only reviewed patients up until five years post arthroplasty. This site decided to explore the use of telehealth for conducting reviews by the AMP rather than continue with face-to-face PAR appointments. This site also chose to recruit a physiotherapist who did not meet the recommended selection criteria set by the lead sites, which may have influenced the final decision relating to funding. The orthopaedic department at a second site was in a transitional phase awaiting a new director at the time of evaluation, delaying ongoing funding decisions. The AMPs utilised skills they obtained from the project and completed further training enabling them to be redeployed to other AMP services such as the Orthopaedic OsteoArthritis Hip and Knee Service.
Discussion
This evaluation of AMP roles in PAR clinics in 10 Victorian health services demonstrates a cost-efficient, safe, effective and sustainable model of care.
Access to care was increased, with an additional 3053 appointments available to patients (Table 3) . Importantly, patients were reviewed within the desired post operative review points in accordance with guidelines [6] . This is the first cost-efficiency evaluation undertaken for PAR clinics in Australia. A study from the United Kingdom used a simplistic calculation of cost effectiveness for a PAR clinic and reported cost savings of 7 pence per OOS [22] in contrast to our finding of $38 per OOS in favour of the PAR clinic (Table 4 ).
These results are consistent with a study of a physiotherapy-led orthopaedic service operating in seven hospitals across Queensland, Australia [23] . Comans et al. [23] utilised a Markov model to estimate the quality-adjusted life years and healthcare costs for a physiotherapy-led orthopaedic clinic compared to usual orthopaedic care. This detailed economic modelling also found the AMP service to be a cost-effective addition to usual orthopaedic care.
Most sites had less or no administration time allocated to the PAR clinic compared to baseline services. The average administration time for PAR clinics was 3 minutes per OOS (10% of total clinical and administration time) compared to 9 minutes (43%) for baseline services (Appendix 1, Table  A2 ). Utilisation of the usual administrative services in colocated clinics would allow further efficiencies with AMP time and reduce costs.
Quality of care was improved with the introduction of routine assessment of patient-reported outcome measures completed by the majority of patients. This is a key achievement in meeting best practice recommendations of the International Society of Arthroplasty Registries [7] to communicate important information about outcomes that matter to patients and assess the effectiveness of arthroplasty surgery.
Only 6% of patients seen in PAR clinics required a scheduled referral to orthopaedics, which suggests this is a patient population who infrequently requires the input of an orthopaedic specialist and therefore suitable to be managed by an AMP (Table 3 ). This result is consistent with a previous study that reported 8% of patients seen in an equivalent PAR clinic required re-referral to orthopaedics [22] . With extensive experience in the management of musculoskeletal conditions and additional training, this study supports AMPs as a suitable alternative to an orthopaedic specialist in this context [13] .
The AMPs were committed to this new model, as demonstrated by 100% workforce retention for this programme. The professional development received via the training workshops and mentoring provided by the lead sites, and the opportunity to expand their scope of practice may have contributed to the high staff retention rate. These physiotherapists demonstrated they were competent (according to the competency-based training and assessment programme) [18] and safe (no adverse events). A number of sites were able to train more than one physiotherapist, a crucial factor for future succession planning. The competency assessment undertaken by the 18 physiotherapists was consistent and standardised across the 10 Victorian Health Services thereby building a transferable, portable workforce of trained physiotherapists able to move between organisations.
Creating a flexible and sustainable workforce that optimises the full potential of highly skilled professionals is crucial to improving patient access and advancing quality, safety and innovation, and meeting the increasing challenge of an ageing population. The annual predicted total value of increased orthopaedic specialist capacity ranged from $6149 to $23,400 (Appendix 2, Table 4 ). Increased capacity provides potential to re-direct orthopaedic surgical care to more complex and urgent patient presentations, aligning the distribution and skill set of the healthcare workforce to match the needs of patients. Future research into impact of AMP services on orthopaedic specialist case mix and conversion rates to surgery is recommended.
Gaining the confidence of patients and staff is important with the introduction of new workforce roles. Consistent with previous studies evaluating AMP services, this study indicated high satisfaction in all categories across all workforce groups [12, 24, 25] . One year post funding, eight sites continue to operate PAR clinics, indicating sustainability of the AMP model.
There are limitations to consider in this study, including site-specific variations. This included differences in hourly wages of staff provided by sites, availability and accuracy of objective baseline data and slight variations in models of care. Data collection relied on AMPs accurately recording time spent with patients in the clinical environment. Baseline data used for comparison was collected by implementation sites retrospectively and averaged according to usual care. The response to the anonymous electronic workforce survey was low (48%) despite email reminders. This may be attributable to the broad distribution to outpatient staff, some of whom may not have actually had a direct role in the clinic and therefore not responded. Whilst engagement of an independent evaluator with expertise in health economic evaluation was a strength of this study, implementation sites were not blinded to the evaluation and were largely responsible for providing the data to the evaluator. This may have introduced bias to the results.
Conclusion
The state-wide implementation of AMP roles and establishment of PAR clinics across Victorian metropolitan, regional and rural centres has improved capacity and efficiency of the health system. PAR clinics increase capacity of orthopaedic specialists to see new and review orthopaedic patient appointments. Safe and high quality care was maintained and the average costs per patient appointment were reduced. With excellent patient satisfaction and state-wide benchmarking of patient outcome measures in place across all 10 health services, our findings provide strong evidence to support this AMP model as an integral part of the solution to meeting public hospital demand. High workforce retention and continued operation of AMP roles in every health service demonstrates the model has been successful in creating a flexible and sustainable workforce. Optimising the talents of our skilled health professionals will be crucial to improving patient care and advancing safety, quality, and innovation into the future.
Key messages
What this paper adds to current literature?
• In Australia, for over a decade advanced musculoskeletal physiotherapists have been successfully delivering clinical services traditionally performed by medical specialists, but there is minimal literature evaluating the implementation of these services on a broader scale. • Prior to this project, only three post arthroplasty review clinics had been introduced in Victoria; this paper presents evaluation of the implementation of 10 post arthroplasty review clinics across the state.
• This evaluation demonstrated successful implementation of post arthroplasty review clinics across 10 hospitals using a safe and cost-efficient model of care that improved patient access and quality of care compared to traditional models.
